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PLANTS ABSORB ORGANIC SUBSTANCES FROM SOIL 


NEW DISCOVERIES SHOW NEED FOR PROPER COMPOSTING 
TO GET QUALITY PRODUCE* 


EHRENFRIED E. PFEIFFER 


Some old folks remember that the odor of potatoes, when 
boiling in the pot, indicated very specifically the kind of manure 
— cow, hog, horse, or poultry — which had been applied when 
preparing the soil for the growth of the potatoes. Today we 
still notice that cabbage, cauliflower, broccoli and kale can give 
off very intense aromas while cooking. This, too, depends on 
the fertilization of the soil. The reason is that breakdown prod- 
ucts contained in the manure, such as skatol, indol and other 
phenolic compounds (to the layman, that which stinks) are not 
further decomposed, enter the soil, are absorbed by plant roots 
and migrate into the plant tissue. These breakdown products 
have been excreted by the animal or human organisms, are toxic 
wastes of their metabolism and imprint their history on the soil 
and the growing plant. Night soil is particularly undesirable in 
this regard, but even sewage sludge contains many toxic com- 
pounds, unless properly decomposed by an aerobic composting 
process. The difficulty is that these by-products are rather 
stable and can survive for a long time. Returned in food to the 
human digestive tract where they do not belong, they can cause 
many symptoms of indigestion, flatulence, maybe even allergic 
reactions. 

Biuret is a contaminant or by-product of urea and urine. It 
is extremely stable. In greenhouse and field experiments at 
Purdue University (1), it was demonstrated that it was toxic to 
growing corn plants, causing leaf chlorosis, hyponasty, severely 
stunted, twisted and deformed plants with their leaf tips rolled 
together. All fertilizer salts, when placed with the seed, re- 
sulted in decreased length of primary roots. The ability to 
survive germination damage was severely reduced by increasing 
the biuret content. The rate of growth and the yield were 
reduced. 

Already at the beginning of the century, some American 
scientists were interested in the problem whether and which 
organic substances of the soil could be absorbed by roots. The 
then and still predominant opinion concentrated upon Liebig’s 
concept of nitrogen, phosphate and potash as the major plant 


* Part of the material reported here, was presented in a lecture at the NFA 
Convention in St. Louis, March 4, 1961. 
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nutrients. The impact of this opinion was so powerful that for 
decades nothing else was investigated, and such earlier observa- 
tions as did not fit the theory were by-passed. Then the im- 
portance of trace minerals became known. The pattern of re- 
search changed. But, in the meantime, many soils which had 
been exclusively fertilized with nitrogen, phosphate and water- 
soluble potash compounds became trace mineral and organic mat- 
ter (humus) deficient. 


Since 1933, scientific research again began to get interested 
in the problem of direct absorption of organic compounds by 
roots. The Finnish scientist, Virtanen, suspected that barley 
absorbed amino acids which were liberated from legume nodules 
on peas. He concluded that “in mixed cultures of legumes with 
grains, the grain can satisfy its nitrogen requirement wholly or 
partially from organic nitrogen compounds which were excreted 
by legumes into the soil’. He concluded literally, ““The concept 
generally accepted since Liebig’s and Boussingault’s time that, 
for higher plants, only inorganic nitrogen compounds are of im- 
portance, is not rightfully correct but needs a principal change”. 
In 1934 he wrote: “This has led us to the conclusion that the 
composition of plants varies considerably, depending on the 
amount and nature of organic compounds present in the soil.” 
When a plant grows in a soil rich in organic material, it may 
contain several organic compounds which are not found in a plant 
grown in mineral soils with a low content of organic material. 
In a lecture in 1935 in Copenhagen, he reported experiments ac- 
cording to which 1.8 to 5.8% of the carbon content of plants 
growing in sterile peat had been derived from such peat. Finally, 
he pointed out the possibility that plants may absorb undesirable, 
even damaging organic compounds. The fact that animals dis- 
like feeding on grass or soiling crops which have been fertilized 
with raw or incompletely decomposed manure illustrates this 
possibility. (2) 


This entire trend of research was neglected, and these 
people who, through their own observations had learned to ap- 
preciate the truth of these facts, were labeled as agricultural 
outsiders or faddists. 


Recently, beginning about 1950, many new observations and 
facts have become known (since the advent of refined testing 
methods, tracer and chromatographic studies) which prove the 
fact that plants can absorb amino acids and many other organic 
substances, especially antibiotics, penicillin, streptomycin, griseo- 
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fulvin, steroid and B complex vitamins. It was found that these 
compounds remained stable in the soil after they had been 
brought into the soil by insufficiently decomposed compost, or 
washed out by rain or otherwise from leaves and stems, or de- 
veloped by microorganisms in the soil. Streptomycin which was 
absorbed by the roots of pear trees remained in the pear for 
more than one year in an active form. 

In 1953 Virtanen and Miettinen (Finland) demonstrated 
that C14 (Carbon 14) labeled amino acids were absorbed by 
roots unchanged. Prof Wm. Albrecht of the University of 
Missouri independently made similar observations. 


In the meantime, much scientific evidence accumulated. Some 
of the experiments conducted over the last ten years revealed that 
toxic products especially were absorbed, namely, those belonging 
to the group of alkaloids, powerful poisons of pharmaceutical 
value in proper dilutions. So it was reported by Virtanen that 
peas had absorbed quinine and caffeine to the tune of 1 to 10 


milligrams contained in 200 to 800 milligrams of dried plant 
material. 


The consequences of this and other discoveries are tremen- 
dous. First of all, there is the fact that harmless food plants may 
contain toxic substances. The reaction of the human body can 


be manifold: (a) continuation of the alkaloid into the human 
system; (b) allergic reactions which nobody would suspect; (c) 
building up of immunities or resistances, for instance, against 
antibiotics, making the application of such antibiotics a most 
doubtful and sometimes even dangerous affair. A farmer who 
uses, for instance, crude coffee grind wastes, (which also have 
a soil acidifying effect), may produce plants containing caffeine. 
The innocent customer who, for his own reasons avoids coffee 
and prefers Sanka, may be defeated in his purpose. That group 
of bio-dynamic and organic farmers who demand the use of com- 
pletely decomposed, bacterialized and composted wastes, sudden- 
ly become vindicated. Most modern biochemical science has 
produced important evidence to prove them right. 


Other facts which became known are: the absorption of 
codeine (a narcotic) and of nicotine by wheat or beans in meas- 
urable amounts. These were found in shoots but not in roots. 
The nicotine had migrated from the soil through the roots to 
the green plant tissue. Many organic farmers use tobacco stems 
as organic fertilizer. These may still contain nicotine, while 
proper composting would break down the caffeine or nicotine 
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and thus eliminate the danger. Mustard in bloom, fertilized with 
nicotine, after 214 weeks still showed large amounts of nicotine 
in pods and shoots. All together, the absorption of some 20 dif- 
ferent narcotics and alkaloids by wheat and beans has been re- 
ported. The question has been raised whether glucosides which, 
as drugs have an effect upon the heart, deriving from digitalis or 
convallaria species, could be absorbed by food plants. In fact, 
these substances were found in the roots of wheat. 


Another observation is of interest here. Dr. Fahrenkamp 
(1937) reported that active ingredients with a heart specificity, 
from red foxglove, from scilla species, from lily of the valley and 
others, have a preservative effect upon other plants, for instance, 
when in a bouquet together with wild flowers, cut flowers, or 
when growing together in juxtaposition with cabbage or cauli- 
flower. They emit definite influences upon growth — early or 
delayed blossoming and maturing. The influence of “apple air” 
(—= the minutest amounts of the gas, ethylendioxid, exhaled by 
apples) produces early leaf drop and earlier maturity and also 
inhibits germination and root growth. This was discovered by 
Molisch (1937) and has led to the industrial application of the 
treatment of bananas and oranges with this gas in order to give 
them “that mature look”. This “apple air’, as it was called 
before its chemical nature was determined, slows down the ger- 


mination of rye in the dark but accelerates it in light. Many 
plant influences, one upon another, are known. Just as it is a 
must to have proper sanitation in an apple orchard, not only 
because of pests hibernating in trash, so is it necessary to avoid 
the finer microbiological influences of “apple air’, undecom- 
posed sheet composting, etc. 


The late Prof. Friedrich Boas of Munich devoted a book, 
“Dynamic Botany”, to these problems. We quote: ‘“Consider- 
ing these figures, it is obvious that one pound does not equal 
another pound; that one protein is not equal to another. The 
physiolevical-dynamic value cannot be understood because of 
the determination alone of the contents of water, protein, fat 
or ashes.” 


F. A. Blanchard and V. M. Diller (Biophysical Laboratory, 
Univ. Cincinnati, O.), simultaneously with A. C. Winter, re- 
ported (1951) that beans absorbed aureomycin, which had been 
added to their growth medium. It was added in varying con- 
centrations over a period of five days. After one week, it 
showed up in various parts of the plant. H. W. Anderson and 
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I. Nierow, already in 1947, had published the fact that strepto- 
mycin was absorbed by soyabean roots. English scientists dem- 
onstrated the absorption of griseofulvin from hydroponic cul- 
tures by roots of lettuce and from water-soil systems by oats. 
It could be found in the green parts of lettuce. Lettuce which 
was infected with Botrytis cinera, but had absorbed griseofulvin, 
showed a 60% resistance, while all untreated lettuce plants (con- 
trol) got infected and most of them died. (P. W. Bryan, J. M. 
Vright.) J. Stubbs and A. M. Way of the I.C.I. Laboratories 
infected tomato plants in sandculture with Alternaria solani 
spores. Griseofulvin absorbed by the roots had a 74% protec- 
tive effect (4).* 


Prof. Kruisinga points out that, from decaying plants, bio- 
logically active ingredients, inhibitors, as well as stimulators, 
may go into the soil and be taken up by living plants. In crop 
rotation, substances which remained from the previous crop in 
the soil might act as inhibitors. “In spite of seemingly bene- 
ficial fertilization, special cultures may be retarded and com- 
pletely or incompletely handicapped in their development be- 
cause of such effects. Customary routine investigations do not 
give an answer regarding these problems.” He reports the ob- 
servation that rye did not grow well if undecomposed oats 
stubble remained from the previous crop. Leaves from rye, chaff, 
straw, stubble of various monocultures, especially of grain, con- 
tain cold water-soluble inhibitors which disturb the germina- 
tion of wheat, oats, alfalfa and poppy seed. These inhibitors, in 
certain dilutions, may also act as stimulators. 1 part straw in 
400 parts of water inhibited the growth (length) of roots of 
wheat. “Rain washes these inhibitors into the soil so that they 
can be found even nine months later, especially where the rows 
of stubble stood before.” Most of these inhibitors have been 
chemically identified, but it would overload this article to go 
into more details. All of these ingredients have been found in 
plants growing on insufficiently decomposed organic matter. 
(4, 5,6) The influence upon growth and feed value is of medi- 
cal and veterinary interest, Kruisinga concludes. 


Other compounds have also been studied. Salicylic acid and 
its derivatives are present in many plants, for instance, in the 
blossoms of yarrow, camomile, locust trees, goldenrod, the bark 
of birch, in willow tree leaves. Beans growing for only three 
days in a nutrient solution containing these plant materials, con- 


* To “build” insecticides right into the plant has already become a practice. 
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tained measurable amounts of salicylic acid compounds. (Acetyl- 
salicylic acid is aspirin!). The roots of senega (a North Ameri- 
can milkwort) contain 0.1-0.2% salicylic acid (free and deriva- 
tives). Beans were grown in sandy soil, to which chopped sen- 
ega roots were added. After two weeks, the salicylic acid was 
found in the green tissue of the beans. 


Other substances which were absorbed were ferulic acid, 
p-oxybenzoic acid, p-oxycinnamic acid, pyruvic acid, resorcin, 
hydroquinone, phloroglucin. Pear leaves and many of the 
Ericaceae family contain up to 8% arbutin. With the leaf drop 
in the fall, large quantities of these substances enter the soil. 
Phlorizin is contained in the bark of apple, pear, cherry and 
plum trees. After 2 to 48 hours, it could be discovered in wheat 
and beans. Arbutin had already been absorbed five minutes 
later. 


Many of these substances belong in the group of phenolic 
compounds, which are entirely undesirable in food. The normal, 
natural chemical constitution of plants is changed by such com- 
pounds. This was observed in carrots. Grain stubble may con- 
tain large amounts of such phenolic compounds, which are trans- 
ferred to the following crop. Cumarin from hay, esculetin and 
umbelliferone (from weeds) likewise are transferred. Dicu- 


marol is an important remedy to prevent the coagulation of 
blood (clot formation). Whether food plants containing such 
compounds play a hazardous role because of interference with 
regard to proper medical dosage and the application of drugs 
has not been investigated as yet. 


This entire field is so new, so surprising, that it has not yet 
been sufficiently explored. As stated before, the emphasis in 
agricultural research has been on the side of the mineral salts; 
the NPK concept still overshadows everything else. However, 
the use of the best and most complete composting practices on 
leaves, stubble and weeds so far appears to be the safest pro- 
tection against surprises with regard to these more or less toxic 
organic compounds. Such protective composting practices have 
been advised and demonstrated by this author ever since he 
became familiar with the B. D. method some 36 years ago. In 
any case, the use of raw sludge, sheet composting and direct 
plowing or disking under of plant wastes and rubbish has to be 
looked upon with suspicion from now on, at least for crops 
determined for immediate human consumption. 
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Prof. A. G. Winter of the University of Cologne and Bonn 
deserves the highest praise for studying and collecting these 
phenomena in their many details and aspects. In a summary 
of his investigation (2) he says: “The soil is rich in organic 
substances of various kinds—among them also some with bio- 
catalyst or vitamin character, which are being washed into the 
soil from living or dead plants—animal excrements, etc. The 
plant is able to take up these substances via the root contrary 
to the opinion prevailing until recently in agricultural chemis- 
try, up to a molecular weight of approximately 1000, so e.g. alka- 
loids, vitamins, antibiotics, phenolic compounds. The substances 
are more or less stable according to their chemical constitution 
and to the species of the resorbing plant, that is to say to its 
ferment system. Consequently the problem of organic manur- 
ing, of stable dung, compost- or dung-water manuring and sew- 
age irrigation appears in a completely new light. Beside the 
evaluation of organic manure, customary in agriculture, accord- 
ing to its contents of vital minerals, now turns up the nutrition- 
physiological and perhaps also pharmacological question: Which 
physiologically active substances migrate from stable manure, 
liquid dung, compost, sewage, sewage sludge, etc., or from neigh- 
bor plants or from residues in the soil of previously cultivated 
plants into the food plant.” 

Rotation, with its alternating release of different biologi- 
cally active substances and the proper breakdown by way of 
composting and bacterial action, the suitable change of the micro- 
flora in soil all these become important factors in order to 
establish and maintain the most efficient utilization of the soil, 
its nutrients and its organic matter. 

In the light of these most recent scientific discoveries, many 
phenomena of the empirically discovered interrelationship of one 
plant with another become understandable. From now on, we 
cannot any longer just talk about “organic matter” in soil, but 
we have to know: what kind of organic matter, how good is it, 
is it sufficiently broken down to avoid the dangers of inhibitors 
or the absorption of undesirable products? 
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THE SUMMER CONFERENCE 


The annual conference of the Bio-Dynamic Farming and 
Gardening Association, Inc., will be held this year on SATUR- 
DAY AND SUNDAY, AUGUST TWELFTH AND THIR- 
TEENTH. 


As in previous years, it will take place at Threefold Farm, 
Hungry Hollow Road, Spring Valley, N. Y. Details of the pro- 
gram will be announced later, but there will be lectures by Dr. 
Pfeiffer and others, discussion periods and an opportunity to go 
into questions and problems of the garden and farm. 

Anyone planning definitely to attend, and wishing accom- 
modations at the Guest House, would be well advised to apply 
early to Mrs. Bettina Kroth, at Threefold Farm, for reservations 
(enclosing $5.00 deposit). Usually these are all taken up long 
before conference time, and while every effort is made to find 
nearby rooms for late-comers, this is always an uncertain matter. 

F. H. 





INSTRUCTIONS FOR BUILDING A COMPOST PILE 
WITH THE 8B. D. COMPOST STARTER 


It is a rewarding experience to build a compost heap for 
one’s garden, which breaks down quickly, turns out to have a 
fine texture and to contain all the things necessary to the health 
and well-being of the soil and all the plants growing there. It 
can also be a frustrating and discouraging experience the first 
time round as many of us well know, The Secretary of our As- 
sociation has asked us to print the following material which is 
a somewhat. expanded version of a leaflet sent out by the Bio- 
chemical Research Laboratory to first users of the Starter. She 
feels that it will be of help to all of our readers who are about 
to make their first compost piles. The Editors cannot but agree 
with her when they look back to their first attempts some twenty- 
five years ago. 

These instructions will be part of a pamphlet on composting, 
to be issued soon. 





Generally the materials for “small” compost piles are not 
put through a grinder or otherwise macerated as in the case of 
large composting operations. If no grinding is possible, compost 
piles can be built by hand in thin layers, alternating the ma- 
terials in each layer. However, the smaller the particles, the 
faster the fermentation. Grinding the materials will definitely 
shorten the period of fermentation, while the unground materi- 
als will take a longer time, depending upon the size of the par- 
ticles and the thickness of the layers, as it will take the Starter 
solution more time to penetrate. The following steps should 
be observed in building compost piles. 


MATERIALS 

Any organic materials, such as kitchen garbage, lawn cut- 
tings, garden refuse, manure (any kind), leaves, weeds, etc., can 
be used. When pulling weeds for a compost pile it is well not to 
shake the soil from the roots as some soil is necessary in the 
pile. Paper can also be used. While paper does not add to the 
quality of the compost, it does improve the structure. The paper 
should be shredded or crumpled, not laid on in sheets. Materials 
of any length or thickness, such as straw, hay stalks, tall weeds, 
corn cobs, corn stalks, etc., should be chopped or shredded if fast 
fermentation is desired. 


LOCATION OF PILE 


It is advisable to build the pile in the shade or semi-shade so 
that the direct sunlight will not dry it out. If a shaded spot is 
not available, the pile should be protected from the sunlight by 
covering it with a layer of soil, hay, straw, or leaves. In any 
case it is well to cover the pile. Plastic materials can also be 
used for covering. If piles are too wet they should steam out 
a bit before being covered. On the other hand, however, protec- 
tion against excessive rains is also very important. 

More important still is to take care that the pile does not 
stand on wet ground where it will soak up water from under- 
neath. ‘“‘Wet feet” delay good compost fermentation. A prac- 
tical place for the location of the heap is near the edge of the 
garden where the finished product will be readily available. 
There should be no obnoxious odors if the pile is properly 
handled. 


PREPARATION FOR BUILDING THE PILE 
The pile should be built on bare soil, not on vegetation. All 
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sod and vegetation should be removed, together with the top 
foot of soil in order to make a shallow pit. This soil can be used 
later for covering the finished pile or for interlayering or mixing 
with the compost materials while the pile is being built. In 
warm, dry climates the pit can be deeper than 1 foot to help 
preserve moisture. 


BUILDING THE PILE 


Either of two methods can be used in building the pile as 
follows: 1. In Layers: Each layer in this method should be thin, 
not more than 2 inches thick. This is important in order that the 
B. D. Compost Starter solution can penetrate all of the material 
in each layer. The first laver may be garbage, spread over the 
prepared soil in a 2 inch (or less) layer. If there is not enough 
garbage, other materials can be added to complete the layer. 
Each layer should be sprinkled lightly with soil (any kind). The 
B. D. Compost Starter solution should then be sprayed over the 
entire surface of the layer. The pile can be built in this way, 
alternating the materials in each layer, sprinkling with soil and 
spraying with the Starter solution. If a layer is to be of soil 
only, it should not exceed 1 inch in thickness; leaves and grass 
cuttings should be less than 2 inches as they tend to cake. 


EACH LAYER SHOULD BE SPRAYED WITH THE B. D. 
COMPOST STARTER SOLUTION. 


(For further information about the B. D. Starter, and the 
Starter itself, address The Pfeiffer Foundation, Inc., c/o Three- 
fold Farm, Spring Valley, N. Y.) 


Several layers can be built at one time or a layer added each 
day. If there is an interval of more than one day between the 
building of the layers, fresh Starter solution should be used. 
Once the B. D. Compost Starter is re-activated, it should not be 
held over for more than one day. Therefore, prepare only as 
much Starter solution as is needed each time. Don’t use up the 
whole package at once. When the pile is completed, vertical 
holes can be made with a crowbar, or similar instrument, into 
the pile at varying depths, about 1 foot apart in checkerboard 
fashion, and each hole filled to the brim with the Starter solu- 
tion. In this way the bacterial solution will seep into the pile in 
all directions, insuring thorough inoculation of the bacteria. (It 
must be emphasized here though, that the process works a little 
more slowly when the solution is injected in holes, than when 
it is sprayed over each thin layer or when thoroughly mixed with 
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chopped or ground material. This is because it takes longer for 
the whole mass to be penetrated.) The completed pile can then 
be covered with a layer of straw, hay, leaves, etc., 2. Building 
the Pile by Mixing the Materials: If a stockpile of leaves, lawn 
cuttings, weeds, manure, etc., is available for composting, the 
materials should be mixed together thoroughly, 15% to 20% soil 
(by height) added, and sprayed with the Starter solution while 
the materials are being mixed. If a cement mixer is available 
it will serve the purpose very nicely, or any other similar equip- 
ment. Mixing the materials on the ground with a shovel, shovel- 
ing back and forth (or with a hoe) until they are well mixed will 
also do the trick. The idea is to see that the materials are well 
mixed, soil added during the mixing, and the B. D. Compost 
Starter solution sprayed into the mixture. The materials are 
then ready to be built into the pile. 


SIZE OF PILE 


The “critical maximum” size for a compost pile is 5 feet 
high and 12 feet wide, since aerobic conditions are considerably 
reduced in the core of a pile larger than this. The pile can be 
as long as desired. Dry, loose materials may be piled up to the 
upper limit of 5 feet in height, but wet, sticky materials should 
be kept to the lower level of 3 feet in height, here also a 9 foot 
width is preferable. 

Small piles 3 to 4 foot square at the base usually do not heat 
up as well as larger piles. They dry out easily, freeze more 
quickly, and in general do not always work successfully, espe- 
cially in regard to the time of fermentation. Small piles need 
more attention in connection with moisture control and they 
should be well covered. They are not representative of the type 
of fermentation which goes on in the larger piles. Summing 
up, the minimum favorable height of a pile is 2 to 3 feet, maxi- 
mum height 5 feet, and the maximum width at the base 12 feet, 
with slanting sides. Within these proportions proper fermen- 
tation can take place. 


DILUTING THE B. D. COMPOST STARTER 


The water for diluting the re-activated (moistened) Starter 
is used primarily for the dispersion of the bacteria in the sus- 
pension as well as for moistening the materials to be composted. 
In general, 2 to 5 gallons of water are sufficient for diluting one 
unit of Starter for 1 ton (114 cubic yards) of compost material. 
However, more water can be used if the material is especially 
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dry. The important thing is to see that all the compost material 
is thoroughly penetrated by the solution. Each layer of the pile, 
if it is being built in layers, should be well saturated. If the pile 
is being built by mixing the materials, enough water should be 
used to saturate all of the materials as they are being mixed. 
The solution should be constantly stirred or agitated during the 
spraying to assure an even distribution of the Starter bacteria. 
The amount of water to be used does not depend on the quantity 
of Starter, but on the rate of delivery of the spraying equipment 
used. A sprinkling can may be used, a knapsack sprayer, or 
whatever sort of rig is available. 


MOISTURE CONTENT OF PILE 


Moisture is very important for proper fermentation. The 
ideal moisture content for the pile is between 40% and 50%. 
The pile should not be allowed to dry out below 30%. Water 
should be added if it becomes too dry. On the other hand, the 
pile should not be soaking wet. If a handful of the fermenting 
material has the feel of a wrung out sponge which is still moist 
but not dripping you can be pretty sure it is just right. 

If dry materials, such as corn cobs, weeds, straw, hay, saw- 
dust, etc., are used, these materials should be well moistened 
before being placed on the pile. Soaking the pile with water 
until it runs off does not necessarily mean that the water has 
penetrated such dry materials. Such materials should be well 
moistened before the pile is built or while it is being built. This 
can be done by soaking them in a pit until they are well mois- 
tened. 

According to our observations, water sprinkled over the sur- 
face of a pile will penetrate only about 1 foot beneath the sur- 
face. When the pile dries out the surface becomes caked, thus 
excluding the air. Therefore we recommend attaching a 1% or 
1 inch pipe to a hose, then thrust this pipe down into the pile 
and fill with water so that it can penetrate and filter into the 
pile in all directions. These holes can be made in an overall 
checkerboard fashion 1 to 2 feet apart according to the size of 
the pile to be watered. 


HEATING UP OF PILES 


Temperatures between 120° and 140° F. are easily reached 
in a large well built and covered pile amply provided with mois- 
ture and air, provided the pile is large enough to generate a tem- 
perature. In small piles of only 1 or 2 cubic yards the conditions 
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are not favorable for heating, especially at low outside tempera- 
tures or when the material is too wet. A pile needs a certain 
body or mass in order to heat up. Soaking wet piles do not 
provide the inner “atmosphere” to make a pile “sweat”. This 
sweating atmosphere is essential in piles containing straw, saw- 
dust, dry weeds, i.e., materials high in cellulose and lignin con- 
tent in general. Loosely piled materials with air spaces between 
the particles will provide the best breeding conditions for soil 
organisms which break down the raw materials under heat de- 
velopment. There is also another type of fermentation which 
goes on at lower temperatures between 56° and 120° F. This 
fermentation is somewhat slower but leads to an excellent prod- 
uct. This is the kind which usually takes place in a garden and 
farm compost pile containing a large percentage of soil. One 
should not be disturbed if the home garden pile does not heat 
up so much. The cold fermentation is slower but safer. The 
hot fermentation is fast but requires careful observation and 
closer control. A “hot” pile runs the danger of burning up 
organic matter and losing nitrogen. Therefore it needs to be 
turned in order to avoid overheating. When it is dry, dousing 
it with water is advisable. 


LIMING 


If lime is to be added to the compost pile, which is not 
always necessary, we recommend the use of dolomitic lime. If 
this is not available locally, a good agricultural lime will do. 
Very little, if any, will be necessary, and under no conditions 
more than 100 lbs. per ton of raw material. The lime can be 
sprinkled on the layers or mixed with the materials. If the 
compost is to be used for rhododendrons, azaleas, or other acid 
loving plants, no lime should be added. 


LENGTH OF FERMENTATION PERIOD 


The fermentation period will depend more or less upon the 
type of materials used, the size of the particles, moisture content, 
size of pile, climate, season (Summer or Winter), etc. Some 
materials decompose more slowly than others. If the materials 
are ground up and thoroughly mixed, the fermentation process 
should be complete within 3 to 8 weeks. Otherwise, it will take 
longer. The pile can be turned after a few weeks and sprayed 
again with the B. D. Starter solution. Shredded or ground up 
materials will not need turning. During extreme cold and freez- 





ing temperatures the action is slowed down somewhat but not 
otherwise impaired. 


THE FINISHED PRODUCT 


We are frequently asked when the compost is ready for use 
and what it is like. The following can be a guide. The odor 
should be one of freshly plowed soil, or soil found in the woods 
beneath trees. A slightly musty odor is not objectionable. Old 
leafmold has a very characteristic odor, indicating a good fer- 
mentation, which is similar. There should be no putrid odor. 

The structure of the original materials should have dis- 
appeared. Sometimes straw, wood, fibre or other particles may 
still remain but can easily be broken between the fingers. In this 
condition they will fall apart quickly in the soil. Any large 
pieces which have not completely decomposed can be added to 
the next pile for further decomposition. Summing up, the fin- 
ished product should be dark brown to black in color, crumbly 
in texture, and have a so-called “‘woodsy” odor. Finished piles 
will keep a long time provided the moisture content is very low 
and they are well covered. 





SEVEN YEARS OF B. D. GARDENING 
ARNOLD C. BRUGGER 


The writer, an architect now living near Spring Valley, 
N. Y., did his gardening stint near Jamestown in Chatauqua 
County, New York. When he gets permanently located here he 
will be gardening again. The Editors hope to have something 
more from him before another seven years go by. 

The garden that I want to tell you about was of a heavy 
clay soil and it sloped gently to the North. The hay had been 
cut each year by a farmer and nothing returned to the land. As 
a result, not much was growing on the land except goldenrod 
and other weeds. But this was the land I had and I wanted 
a garden. An acre was selected nearest to the house and I de- 
cided to build up half of it for a garden and allow the other half 
to more or less shift for itself. The only thing that I did to the 
other plot was to mow the weeds and let them lie on the ground; 
thus, slowly building up the soil. 

The first Fall I had % acre plowed for a garden. It was 
a bit discouraging to see all the yellow clay that the plow turned 
up. Also a lot of surface water was coming down over this area 
and so a ditch was planned across the top of the whole plot 
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which would lead the excess water into a larger ditch at the side 
of the property. In the Spring the garden was top-dressed with 
a load of rotted manure which was disked into the soil. It 
turned out to be a fair garden, but by the middle of the Summer 
some of the soil was about the consistency of concrete. 


Being of a lazy nature I thought this was too much work. 
There should be an easier way and still have time to go fishing. 
Then, through some friends, I heard about the B. D. Method, 
read Dr. Pfeiffer’s book, Bio-Dynamic Farming and Gardening, 
and decided to make a new start. But, as I read more carefully, 
my enthusiasm waned a hit because I had still more problems 
to contend with. Then I recalled a poem, or part of a poem, 
I had learned in school : 


“A man who wants a garden fair 
Small or very big, 

With flowers growing here and there 
Must bend his back and dig.” 


The first problem concerned the compost pile. It seemed 
like a lot of work, especially turning the pile over in order to 
hurry the process and have good compost available when I need- 
ed it in the Spring. So, I decided that maybe three compost 
piles would be better. Then I could have one ready to use, one 
with the preparations added and the 3rd one in the process of 
building up. In this way it was more or less a continuous process, 
the new pile would be built up in the same space where the one 
was that just had been used. It took more time, but I am 
willing to wait. 

The second problem was to find what kind of mechanical 
equipment was available and how it could be used to help in the 
garden. At the time the most practical seemed to be a 2-wheel 
35 H. P. garden tractor on which could be used various attach- 
ments that could do a lot of work besides taking care of the 
garden. The following attachments all turned out to be very 
useful: cultivator, disc, plow, sickle bar, lawn mower and snow 
plow. One thing was still lacking and so I built a two-wheeled 
cart that the tractor could pull. I could see that the compost 
would have to be moved on to the garden and I didn’t like to get 
too friendly with the wheelbarrow. 

In solving the first two problems, this provided part of the 
solution to the third problem, which seemed like the most im- 
portant phase of the garden. The third was: “How to get my 
wife interested in this venture’. Probably this was in back of 
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all my thinking. I didn’t want any phase of it to look like work. 
And yet for someone who knew very little about plants, it may 
seem quite dull and uneconomical. Fortunately I was raised on 
a farm and had studied Biology in school, so I could point out 
some of the phenomena of plant life. This turned out to be no 
problem at all and so I had a very willing co-worker in the 
garden. 

After several years a general pattern, with variations, 
evolved. I would have a farmer plow the garden in the Fall with 
a large tractor. In the Spring, which usually meant the middle 
of May, the ground would be disked. This levelled the ground 
and killed the early weeds. Then with the garden tractor and 
the small plow, furrows were made, about 6” deep and 42” center 
to center. This allowed ample room for the garden tractor to 
work in the Summer. Into the open furrows would be placed 
a generous quantity of B. D. Compost. (Hauled to the garden 
by the tractor). The larger seeds were planted directly on top 
of the com; ost and for the smaller seeds the soil was raked over 
the compost. So, instead of planting in rows a six-inch bed re- 
sulted. This method proved advantageous in two ways. First I 
could cultivate between the rows before the seed came up and 
it gave an ample place to work without disturbing the seed bed. 
With clay soil it is extremely important not to work too much 
near the plants. 

With the garden tractor doing the hard work between the 
rows, I was surprised to find that very little hand hoeing had 
to be done. Usually one trip through the garden with the hoe 
and pulling the weeds near the plants was sufficient. 

By this time the plants had a sufficient start and the weeds 
were allowed to grow between the rows unless they became too 
high or were ready to produce seeds. Then the sickle bar came 
into use and the weeds were left on the garden. Then later the 
B. D. Field Spray was used and all the weeds turned under. 

So now I had a B. D. Garden — with B. D. Compost, Pre- 
paration 500 and 501 on the garden, and Field Spray at plowing 
time. Also a record was kept of the location of plants in order 
to maintain a proper rotation, and different herbs were planted 
throughout the garden. 

The plot alongside the garden also began to improve. After 
the fifth year some clover started to appear and grass replaced 
the weeds. By the end of the 7th year the hay was so heavy 
I had to remove some to the compost pile in order not to kill the 
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second growth. Then the decision was made to have the soil 
analyzed. Why I didn’t do this at the beginning, I do not know. 

So in the middle of October I took a mixed sample from the 
garden and one from the adjacent plot. This, I realized later, put 
the garden at a disadvantage when it was through producing 
Anyway, the following results were quite 


for the Summer. 
interesting. 


Sor. ANALYSIS BY BIOCHEMICAL RESEARCH LABORATORY 
SPRING VALLEY, NEW YORK 


1. 


PPS rPrrr 


Potassium 
Calcium 
Magnesium 
Nitrates 
Ammonia 
Nitrites 
Phosphates 
Manganese 
Sulphates 
Boron 
Copper 
Iron 

Zine 

Ph 

Organic Matter 


Aerobic Bacteria 


Actinomycetes 


Anaerobic 


Garden Plot 
120 lbs/acre 
Trace 
0 
228 lbs/acre 
Trace 
0 
190 lbs/acre 
0 
0 
8 parts/million 
Trace 
8 parts/million 
0 
6.0 
3.5% 

5 species 


110 million/gram 


9.1% 


10 million/gram 


0 


Adjacent Plot 
100 lbs/acre 
Trace 
0 
14 lbs/acre 
Trace 
0 
160 lbs/acre 
0 
0 
12 parts/million 
Trace 
7 parts/million 
0 
6.0 
3.4% 

4 species 
90 million/gram 
11.1% 

10 million/gram 
0 


Interpretation of the Analysis 


The available potash is very low. 
lbs. per acre. 


It should be about 250 
However, while this is correct for soils low in 


organic matter, it has frequently been observed that soils high 
in organic matter (Above 2.0%) show a low rating of available 
potash but contain no potash deficiencies. Here part of the 
potash is locked up together with the organic matter but still 
available to plant roots, and can be mobilized by bacterial action. 
2. This should be about 1500 to 2000 lbs. per acre. Dolomite 
limestone was added later at the rate of 50 lbs. per 1000 sq. feet. 
3. This should be about 50 lbs. per acre. The dolomite lime- 
stone which contained magnesium was used later. 
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4. In this case 20 to 40 lbs. per acre is medium and above 40 
Ibs. per acre high. In using the Bio-Dynamic method and a 
conservative crop rotation with legumes, it is not unusual to 
obtain from 40 to 68 lbs. per acre. 

5. A low ammonia content may not indicate a nitrogen de- 
ficiency. In otherwise well-balanced soils high in organic mat- 
ter, it is not desirable to have a high ammonia count. 

6. and 9. The absence of these factors is favorable. 

7. 150 lbs/acre is high — 200 lbs/acre very high. 

8. Manganese is a typical trace mineral. The absence of this 
mineral may indicate a deficiency of other trace minerals. 

10. 29 parts per/million is desirable. 

11. High concentrations are toxic — 5 p.p.m. medium. 

12. Iron — above 6, too high. 

18. Zine is frequently not found in soil analyses but is detect- 
able in leaf analysis. Very little of it is needed. Its role for 
field crops has not yet been established. 

14. Phis slightly acid. 

15. This would be medium to high. 

16. Should be 12 to 14 species and a count of 300 million. Taking 
a late Fall sample would normally show a deficiency. 


17. 10% is very good, — important for soil humus building. 


18. A low count is preferable because it indicates a well-aerated 
soil. 


During the course of seven years many interesting incidents 
happened and I would like to relate a few. One of the first 
things was that one of the neighbors stated that it was impossi- 
ble to raise potatoes on the soil. After the second year I could 
show him 1514 bushels of beautiful potatoes raised from a 
bushel of seed. He couldn’t believe it and five years later he 
still refused to believe it. 

Another one of the neighbors was always keeping careful 
watch of what I was doing in the garden and made it a point to 
meet me there. Later I found out that he was looking to see 
what sort of poison spray I was using to kill the bugs. He could 
see no residue on the plants and no bugs; while his garden was 
literally being chewed apart. It was impossible to convince him 
that I was not using any sprays. The only exception was that 
when I brought plants from the greenhouse I had to protect 
them with Rotenone dust until they grew strong enough to re- 
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sist attack. It was amazing to see how the insects would flock 
to these plants and leave the rest of the garden alone. 

The first year, after reading about Companion Plants, I set 
out horseradish plants near the corners of the potato plot. I 
had only three plants and it was amazing to see that the pota- 
toes in the corner of the plot where the horseradish had been 
omitted were much smaller and scabby. 

And now I have a good word for the English sparrow. Every 
Summer, after I had finished cutting the asparagus and let it 
grow, it used to become infested with asparagus worms. The 
sparrows would then come in flocks and pick every last worm; 
from then on, no more trouble. 

The Summer of ’58 was very wet and cold. A number of 
the people I knew abandoned their gardens about the middle of 
the season. Their corn turned yellow and refused to grow. With 
the exception of the potatoes, which rotted badly in the ground, 
our garden turned out very well. I talked with the neighbor as 
he was pulling out his corn and his comment was that with all 
the rain his 5-10-5 fertilizer had washed from his garden on to 
mine and that was the reason my garden looked so good. He 
failed to note that a two-foot deep ditch separated our gardens. 


One very dry Fall the farmer who plowed the garden stopped 
to comment that the soil looked good and contained plenty of 
moisture. He informed me that he had plowed about 50 plots 
that Fall and not one had any indication that there was any 
moisture left in the ground. 


The only real disappointment has been that of all the people 
who observed the garden and ate the vegetables, none were in- 
terested enough to try B. D. Gardening. Several made some at- 
tempts, but then gave it up. Since there was never any effort 
on my part to criticize their methods or to reform their ways of 
gardening, I can only conclude that they did not have any feeling 
for the soil or plant life. They work in a mechanical way and 
have lost the contact with the plant world. 

Everyone should realize that what I did in this garden may 
not be right for another garden. Every garden should be ob- 
served carefully to watch the plants and soil. I still believe that 
an hour spent leaning on a hoe may do more good than thrash- 
ing around in the garden in an aimless way. 








THE ROOT IN ITS ENVIRONMENT 
HEINZ GROTZKE 


The plants that cover the earth, they all have roots. And if 
someone talks about roots, everybody knows he has to dig down 
into the soil to find them. This might be the reason why, in 
general, roots are so easily overlooked and forgotten about, 
though they play such an important role in plant life. The root 
is really the pioneer and pilot of the plant. But who has ever 
had the possibility of seeing a plant root in its entirety? They 
are not more than bits we dig up. 

There was a German scholar who went to all the trouble of 
measuring the roots of one wheat plant, every little piece. He 
came to the unbelievable figure of 1530 feet! Yet this figure 
did not even include the tiny hairlets which cover the root’s sur- 
face like a soft thick beard. By adding their individual lengths, 
the above figure would be increased by miles. How enormous 
must be the undertaking of measuring the roots of a full-grown 
tree! The following will deal, however, with plants only, with 
annual plants. 

It is a common experience of a gardener to observe that the 
root emerges first whenever a seed germinates. The dry seed can 
be kept for years, but then, suddenly, when the seed is imbedded 
in the soil, it becomes alive. All it needs is warm, air-saturated 
moisture. This moment of awakening means the beginning of 
life for a plant, it is far more decisive than was the massive 
seed formation and final enshrinement in a tough hull during a 
hot summer sun seasons ago. The seed was prepared then, but 
its destiny not decided. It had to wait for the life-giving fertili- 
zation of three forces, of air, of warmth, and moisture, and the 
restful calmness of the darkness in the soil. These forces en- 
livened the seed and made the root emerge. A plant was born. 


What is the root for, after all, you might ask? Sometimes for 
food, as will be brought up again near the end. A root has many 
obligations to fulfill towards the true being of the upper plant. 
They are of a physical and chemical nature and all of the utmost 
importance, as can be read in any textbook. First of all there 
is the purpose of anchorage for the plant so that in case a rabbit 
pulls on a plant not more than a leaf breaks off. Withcut roots 
also a storm would carry the plants too far away and make me- 
chanical harvesting a problem. The second task for the root is 
to supply the entire plant with nutrients as well as water. The 
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whole process is extremely specialized for the different plant- 
food elements and follows old, well-established chemical laws, 
collected and known under the term plant physiology. 


A root system exists only as long as the plant is alive. After 
a food crop, for example, has been harvested, the roots are left 
in the ground and have no other choice but to deteriorate. They 
are looked upon as crop residues and fulfill as such their last 
purpose. Soil life feeds and works on them and turns them into 
nutrients again for following crops. These root residues should 
not be underestimated, without them our soils might be com- 
pletely dead by now. Winter wheat, for example, leaves ca. 700 
lbs. of roots per acre behind in the soil, which figure is very low 
compared to other crops. Red clover forms enough roots to 
come to a weight of more than 1000 lbs./acre, and alfalfa prob- 
ably hits the top with ca. 2800 lbs./acre of root residues, not even 
counting the stubble. So also this contribution of the root to 
the soil might well be called one of its purposes, it corrects many 
a mistreatment of the soil. 

Between the birth and death of the root there is, however, 
its life span, with all the experiences of temperature, water, air, 
and soil. 

The growth of the root is only possible within a rather nar- 
row range of temperature. The minimum temperature varies 
with different seeds or plants and has been studied sufficiently. 
Besides, this minimum temperature is simply a necessity of life 
and therefore presupposed. But within this narrow range a 
rhythm of temperature change occurs, following the rhythms 
of day and night, of sunlight and shadow. This temperature 
change in the soil is — in my opinion — very important for the 
whole plant and especially affects the roots. 

During the day, the sun warms the topsoil and the air close 
to it. Leaves and blossoms of the plant are surrounded by the 
warmed air and are active in the presence of sunlight in the 
process of photosynthesis. After midday the peak of sun radia- 
tion is reached and the sun energy decreases from then on, the 
air temperature drops steadily and reaches its lowest point after 
midnight. This rhythm repeats itself day after day. What is 
the effect on the soil in the area where the plant roots thrive? 
The same rhythm is found here. The important fact, however, is 
that this rhythm is the continuation of the one above the soil. 
The topsoil, warmed by the sun during the day, extends its 
warmth into the deeper regions, passing all areas of root growth. 
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Gradually, in the deep subsoil, the warmth dissipates. This phe- 
nomenon, observed for several days, makes it appear as if waves 
of warmth flow into the soil. The striking point in this observa- 
tion, however, is the fact that two poles of temperature clearly 
become visible. The upper plant is surrounded by cool night air 
while at the same time the roots are benefiting from the pene- 
trated warmth. 


Two poles of temperature thus effect the plant’s growth. 
The range is very narrow, but to a sensitive being like a plant 
the difference in temperature between leaves and roots is felt 
intimately and even governs its growth. Which growth, the 
growth of the leaves or that of the roots? And do both parts 
grow at the same time? Accurate observation results in the 
conclusion that the upper plant grows at night and the roots dur- 
ing the day; or formulated in regard to temperature, the leaves 
grow in the cool night air, the roots in the soil’s cool darkness 
during the day. When the leaves expand at night, the roots 
work at full speed in warm temperatures and are thus able to 
push up all the nutrients needed by the upper plant for its 
growth process. This process slows down with the rising sun. 
Meanwhile the cool night air permeated into the root zone, and 
all the roots gradually cease to supply the upper plant and start 
to grow and expand themselves. In turn they are aided now by 
the leaves above, which, in the meantime, were called to work 
by the sun and its warmth. This rhythmic change in tempera- 
ture is daily experienced by the plant and greatly stimulates its 
growth. It also proves once more the bi-polar nature of a plant 
and permits an intimate understanding of it, certainly also re- 
lated to such practical subjects as mulching, irrigation, and 
others. 

Closely related to the expansion of temperature is water. 
The temperature needs a medium in which it can travel. Above 
the gound this medium is air, while in the soil the temperature 
is brought down to the root zones mainly by the water which is 
part of a soil. However, water in the soil is not only a warmth 
carrier, it has to fulfill a much more important task, namely the 
dissolving of plant food substances. Roots accept the food in 
liquid form only, and the different elements have to meet accu- 
rate standards governing their dilutions. Consequently water is 
the dilution agent for all plant nutrients. Looking from a dif- 
ferent angle, water in the soil creates the possibilities for plants 
to grow. Life emerges from the soil through the presence of 
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water. The watery solution, sucked in by roots, contains a wide 
variety of minerals. These minerals have been lifeless in the 
soil and suddenly become part of a living being, of a plant. 
Matter turns into an organism, dead particles arise to life, every 
second, on earth. Water may be called the servant of this life, 
and the roots would be its carrier. 


Where did the water in the soil come from and why could 
it be called a servant? It was borrowed from its enormous cycle 
in nature, for the life period of a plant. This service to plant 
life means a sacrifice for the water. Being a mere solution 
agent, takes away the purity and flexibility; the activity is 
chained to the life and fate of the plant. Dr. Steiner said that 
the water loses part of its life by entering the soil. As in all of 
nature, life and death continuously follow one another. 


Already when a seed germinates, it needs more than warmth 
and water. Air is a necessity, as previously mentioned. The 
same is true for roots. Air is part of the soil, like warmth and 
water. These three forces must be present if plants are to de- 
velop. The roots of plants depend — besides their other needs 
— upon a steady supply of air in order to function. Root growth 
and the availability of air in the soil are intimately related. Hair 


roots for example cannot form if air is lacking. The formation 
of these tiny rootlets is important for the plant because they are 
the organs of water and nutrient intake as well as those for 
breathing. The whole root surface area takes in oxygen in the 
process of dissimilation, being the opposite process of assimila- 
tion. The plant produces its energy by means of this catabolic 
process, the steam for all its activities. 


The air that penetrates into the soil differs from that above 
ground in so far as the amount of carbon dioxide (CO,) in- 
creases with the depth. The concentration varies with different 
types of soils and is highest in fertile soils which are high in 
organic matter and therefore show an active optimum soil life. 
Some soil scientists see part of the benefit of an organic fertili- 
zation in the increased production of carbon dioxide which is 
made available to the green parts of the plants. 


Yet another aspect has to be included for readers with bio- 
dynamic training and interests. In one of his agricultural lec- 
tures, Dr. Steiner distinguishes between the air above the ground 
and the air in the soil. The latter is supposed to be more alive, 
gaining this higher activity by becoming part of the soil. In 
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order to appreciate and understand this assumption we might 
go a little more into detail. 

The two elements which are of concern here are oxygen and 
carbon dioxide, both parts of the air. Dr. Steiner calls oxygen 
the carrier of life, while carbon is the builder in nature. Both 
elements are needed by the plant, one to build its structure, the 
other to make breathing possible. 

The plant in nature — on the other hand — is essential for 
the production of oxygen, on which man and animal rely for 
breathing. No other being but a green plant can accomplish 
this. For the plant itself, however, the oxygen is merely an 
end-product of assimilation, going off into the air as a gas. 
Through this process oxygen took part in the creation of life and 
left the plant as a chemical compound, with little biological activ- 
ity left in its nature. As such it stays in the air and only can be 
re-vitalized by entering the soil where it becomes biologically 
active again, possibly due to the concentrated life in the soil. 
The oxygen in the soil is needed by this soil life as well as by 
the plant roots. Therefore it should be correct to say that oxy- 
gen carries life to both, and becomes alive when it does so. 

The farmer might realize at this point, how important it is 
to have a well-aerated soil, because it is the oxygen in the soil 
that determines both the population of the soil life and the 
growth cf roots. Aeration may well be called the key to soil 
fertility and plant growth. It, in turn, is dependent upon the 
amount of organic matter and humus in a soil. 

The influence of temperature, water, and air on the growth 
of roots has been discussed so far. The medium in which these 
three forces work and act upon the roots is the soil; it transports, 
stores and balances them. It can fulfill these duties only, if it 
really is a soil. What properties are needed to accomplish the 
given tasks? A soil must be: 

Mineral, to give structure 
Organic, to give growth 
Alive, to combine these. 

The mineral structure of the soil is already at hand and 
need not concern us in this connection. Organic matter in na- 
tural soils adjusts to the growth and stays in balance. In cul- 
tivated soils, however, it is usually present in amounts too low 
to bring about the desired and expected growth. So, naturally, 
the solution would be to add organic matter. Yet man found 
this too slow and difficult, so he discovered mineral salts and 
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decided to generally use these to replace the needed organic 
matter. This practice works for a while, but only as long as at 
least some organic matter is left in the soil, because this is what 
holds the water, needed to dissolve the salts. By adding these 
fertilizers — as they also are called — the natural balance be- 
tween minerals and organic matter is completely disturbed, a 
continuous decrease of organic matter sets in and gradually 
turns a soil into ashes and dust. 


The life in a soil is enormous and rises and falls with the 
organic matter content. The life feeds upon the organic matter 
— including itself — and combines it with the minerals. The 
product of this work is known as humus, a stabilized stage of 
decay. It is of a more lasting nature than raw organic matter 
and the ideal substance for root growth. It supplies the roots 
with food, water, warmth, and air. 


Viewing the whole root-system and the green plant as a 
unity, the question may be asked, in what way does the root 
system serve this totality? The roots take in the mineral food 
and water, they determine the variety and amount of food and 
water intake; they breathe and decide whether a soil is suitable 
for the plant or not. All these functions are important and can 
be found in nature in another being: the animal. The part of the 
animal active here is the head. Root and head have sunilar du- 
ties to their corresponding beings. Dr. Steiner suggested, it 
would be a very helpful imagination, to see a plant as an animal 
with its head in the soil. A similarity can be found in yet an- 
other way. The organs of reproduction in an animal are located 
near the hind end, quite opposite the head. The same o..--ns of 
a plant are blossoms and flowers, unfolding in the outer sphere 
of the plant, as far away from the roots as possible. Between 
these two, between the flowers and roots, the leaves are growing, 
working in the rhythmic cycle of day and night, of summer and 
winter. They are the organs of rhythmic circulation and fulfill 
the same purpose as the heart in the animal. 

Such thoughts are certainly quite different from the com- 
mon treatment of this subject. They can, however, be a great 
aid in helping to understand the relations between man and 
nature. Even the effect of plant food on the human being fits 
in here. The vitamin content and caloric value of a plant food 
are not the only factors which are of value. Each part of the 
plant may serve as food, whether it is the root, the leaf, the 
flower or seed. The sensitive organism of man reacts differently 
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in the case of each, and also knows where to find food for 
thoughts, feeling, or will. The previous comparison makes it 
easy to conclude, that the root, being compared with the head, 
must have more influence on the activities centered in the head, 
than on any other part of the body. A study of peoples and 
their food might reveal the usefulness of such thinking. 

The praise of the root ought to end here, enough has been told 
about its importance and duties. All thoughts focus the atten- 
tion on the soil, being the home for roots. A harmonious home 
will pass to the offspring all the qualities needed for existence 
in life. The inner voice of a farmer should therefore never cease 
to remind him: 

Care for your soils! 
The soil is the medium where the sensitive system of roots has 
to make decisions, concerning all — plant, animal, and man. 





BOOK REVIEWS 
REALISTIC PLANNING 


The feeding of all mankind, this tremendous and obviously 
basic problem, was until very recent times a matter of local or 
regional concern only. What happened — whether men went 
hungry in a region or were fed — depended, except for calamities 
like drought, almost entirely on the growers, herders, hunters 
and fishermen of the area. Since ancient times governments 
intervened, until recently, little if at all. 

Now, since the advent of the United Nations which, what- 
ever one may think, embodies some high and noble aims, there 
is, under its Food and Agriculture Organization, a genuine at- 
tempt to take the problem on in world-wide terms. Its latest 
report “The State of Food and Agriculture 1960,” is an impres- 
sive document, to say the least. Basically it is in two parts 
whose headings might be paraphrased as The Problems and 
What Can Possibly Be Done About Them. 

The book ends with a series of relevant charts, and it opens 
with a chapter that summarizes the two aforementioned: “World 
Review and Outlook” and “Programing for Agricultural Develop- 
ment.” In considerable detail, country by country, we get re- 
ports on production, policies and plans, world trade in agricul- 
tural products and a commodity survey. Then comes the “do-it- 
yourself” handbook for national planners and administrators. 
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Impressive was the word we used to characterize this docu- 
ment. The really impressive thing was the relatively un-bureau- 
cratic approach to the question of agricultural planning. Every 
effort is made to put over the idea that the finest plans are worth- 
less unless they will, finally, appeal to the “thousands, even mil- 
lions of farmers, whose individual decisions largely determine 
how far the additional output planned will in fact be produced.” 


So the planners are urged to have objective information on 
“the actual situation of farmers and their day-to-day problems”. 
These problems, the anonymous FAO authors go on to point out 
“stem mainly from the biological nature of agricultural produc- 
tion*, from the characteristically small-scale and dispersed na- 
ture of the productive units, and from the special importance of 
traditional institutions and customs; they affect considerably the 
applicability to agriculture of the usual techniques of develop- 
ment planning.” To keep the white-collar people out of bureau- 
cratic ruts, they also stress the fac! that usually there are many 
alternative combinations of measures possible to get the output 
aimed at, and the choice of these “must depend largely on nat- 
ural factors of climate and soil * and on the economic and insti- 
tutional circumstances of the country”’. 


Implicit, although not directly stated (unless this reviewer 
missed it), would seem to be the very sound idea that all that the 
planners can really do is to offer suggestions and guidance rather 
than take control. It is further, sensibly suggested that for 
large countries there should be a number of differing plans for 
differing areas such as mountainous regions, arid sections, etc. 


And suddenly, in the midst of all the material, one comes on 
a sentence like the following, which, in these days of centraliza- 
tion, ought to be learned by heart by every government man: 
“But plans are by their nature tentative, at least to some extent, 
and almost always found to need revision in the light of changing 
circumstances beyond the powers of government to foresee or 
control.” * 


Within the framework of an approach which does not de- 
part from present-day conventional emphasis on such things as 
increased mechanization and the use of chemicals to increase 
yields, one comes, on every page or so, on interesting gleanings. 
Thus, among proposals for using the surplus of labor “unem- 
ployed or underemployed during at least part of the year’ which 
is commonly found in underdeveloped countries in their rural 


* Italics ours. 
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areas is the suggestion of encouraging projects such as “the pro- 
duction of compost” and fostering mixed farming enterprises. 

To raise nutritional levels in rural areas, the suggestions 
include spreading information to encourage “kitchen-gardening, 
poultry keeping, etc., for home consumption.” 

Discussing long-term objectives, this handbook states: 
“Above all, a fundamental objective of all agricultural develop- 
ment planning should be to avoid all measures tending to soil 
mining, and to conserve the soil and gradually build up its fer- 
tility. Such measures as the afforestation of hillsides, the en- 
couragement of contour plowing, methods of cultivation which 
conserve humus, and the proper allocation of land between 
arable land, pasture, tree crops and forests, though giving little 
immediate return, may be essential from this standpoint. 

“In short a balanced agricultural plan cannot be limited in 
its objectives to requirements which can be foreseen within the 
next few years. It must consider also the longer-term needs of 
a country, sometimes at the cost of immediate benefits. For the 
soil of a country is its most lasting resource, and if destroyed 
or depleted over large areas can be restored only at the expense 
of much money, effort and time.” 

This FAO report, in paper covers, comes to 182 pages. It 
was published in Rome, Italy, and is available in the U. S. A. at 
$2.00 a copy from the Columbia University Press, International 
Documents Service, 2960 Broadway, New York 27, New York. 


FRED HECKEL 





PERMANENT PASTURES VS. TEMPORARY LEYS 


BETTER GRASSLAND SWARD by André Voisin (Albert J. Phiebig, 
P. O. Box 352, White Plains, New York. $8). 


Grassland management has been misjudged from a static 
viewpoint, charges Dr. Voisin. Instead, we should view it as 
dynamic ecology. Man’s influence on sward flora, and the in- 
fluence of grassland on animals as well as animals on grassland 
are varying factors which have been largely ignored. 

Dr. Voisin’s book is an indictment of the short view of 
methods which plunder permanent pastures. He notes the uni- 
versal experience of farmers whose grasslands go into “years of 
depression”. Recovery is slow. It takes almost a generation—not 
much less than twenty years—for a pasture to recover and for 
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stock to thrive on it again. Nevertheless, in most places Dr. Voi- 
sin finds great secrecy surrounding the decline of grasslands 
“despite the fact that almost everywhere today recommendations 
are being made to plough up temporary pastures after three or 
four years in view of the decline in yield which begins to be ob- 
served at that time.” Dr. Voisin demonstrates the folly of this 
practice. He believes the decline is caused by poor management, 
and accentuated by repeated ploughings. The choice of species 
or strains to be sown are not particularly helpful. The problem 
must be studied, rather, in terms of soil deterioration, which 
only from the ninth year onward of the “years of depression” 
begins to build up organic matter. For this reason, the three 
to four year duration is not sufficient to reconstitute organic 
matter burned up by intervening years of cultivation. Dr. 
Voisin believes that basal fertilizers can effect favorably the 
composition and yield of a deteriorated pasture, especially if the 
defects in methods of management and grazing that gave rise to 
the deterioration are remedied at the same time. He suggests 
that the structure of the soil under permanent pastures should be 
altered as little as possible, and ploughing should be avoided. 


There is classification of herbage species according to their 
sensitivity to cutting. Sensitivity differs for shearing by ani- 
mals’ teeth and cutting by blade. Dr. Voisin stresses the im- 
portance of rest periods between grazings for development of 
flora. He also warns against the dangers of putting stock out 
too early in grazing. It may result in defoliation of young 
herbage from plants which may result in lowered yield and flora. 
The author recommends an alternation of two techniques to 
maintain good balance. First, good grazing management and 
fertilizer application to improve cut swards. This develops the 
most desirable bottom grasses and allows them light. It also 
eradicates a large proportion of weeds that cannot tolerate 
treading or defoliation. The turf becomes elastic, and the soil 
benefits from the animal excreta. Second, follows the cutting 
of grazed swards. This insures certain beneficial top grasses 
to attain a more advanced state of development, and promotes 
good root development. 


Dr. Voisin evaluates practices of eradicating grassland 
weeds with chemical herbicides. He admonishes that this prac- 
tice does not remove the causes of the weed development. He 
states also that such applications are difficult to time, may injure 
earthworms, and indirectly harm the flora, animals and humans, 


29 








Tribute is paid to earthworms, in their relationship to soil 
life and grassland flora. The author suggests the idea that 
civilizations have only been able to develop where earthworms 
have created fertile soil. The Wegener theory of continental 
drift explains certain peculiarities of the flora and fauna of 
continents. Dr. Voisin claims that the distribution of earth- 
worms supports this theory. 

As in Dr. Voisin’s earlier works, he suggests that we ob- 
serve farm animals in order to understand ecological problems. 
In regard to grassland sward, he declares the cow to be “the 
supreme judge of all methods of pasture management.” 


BEATRICE TRUM HUNTER 


BOOKS RECEIVED 


AN INTRODUCTION TO THE SCIENTIFIC STUDY OF THE SOIL by 
Norman M. Comber, D.Sc. (Lond.), A.R.C.S., F.R.LC. ST. MARTIN’S 
PRESS, New York, 1961. $4.75. 


ANIMAL HUSBANDRY HERESIES by Allan Fraser, M.D., D.Sc. PHILOSO- 
PHICAL LIBRARY INC., New York, 1961. $6.00. 





INDEX 
BIO-DYNAMICS 
1955 - 1960 


In the following, our News Editor, Peter Escher, has brought 
up to date the Cumulative Index of Bio-Dynamics from its found- 
ing twenty years ago. Published in pamphlet form and run- 
ning from 1941 through 1955, it is still available at 25c a copy 
from the Association Office at Dover Plains, N. Y. Here it is 
carried through the next 5 years, to the end of 1960. Annual 
indexes will continue to be published, as has been done in recent 
years. 


ARNDT, R. A. 
From Rosina Arndt’s Notebook 
Grow Vetch, Young Man 
AUDUBON MAGAZINE 
The Greatest Killing Program of All 
BRIEJER, DR. C. J. (translation by Mary T. Richards and 
Marjorie Spock) 
The Growing Insensitivity of Insects to Insecticides .. 
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COLLABORATIVE AUTHORSHIP 
Summer Conference — 1956 
CRAGIN, GEORGE 
Climate and Geography 
EASTMAN, RUTH 
Book Reviews 
Indian Foods and Nutrition 
by Mildred McKie Keitham, M.D. ........... 50 
Living Earth 
by Peter Farb 
The Minister’s Vegetable Garden and Compost 
by John H. Philbrick and Helen Philbrick ... 
Paths across the Earth 
by Lorus and Margery Milne 
Nature’s Wonder Drug 
ESCHER, PETER 
Farm Conference at Golden Acres 
So You Want to Make a Compost Pile 
Some Random Notes on Biological Control 
The Space-Time Framework of the Garden 
ESCHER, PETER AND PHILBRICK, HELEN 
Notes on the Farm Conference 
FOSBERG, F. R. 
The Community Ecologist 
The Preservation of Man’s Environment 
GERMAN NEWSPAPERS 
The Erlangen Compost Plant 
GLASSER, DAVID 
Agricultural Conference, Golden Acres Farm 1958 ... 
GREGG, EVELYN SPEIDEN 
Ce SCN WOUND gg vcs kiccca acca chueBatevie 39 
A Great Land Movement in India 
A Letter from India 
Vegetable Gardening Notes 
Vegetables That Should Be Better Known 
GREGG, RICHARD 
Extracts from “‘A Philosophy of Indian Economic 
Development” 
SE SE PNT bv abd i cede cbaewetsevesucas 40 
The Power of an Agricultural Civilization 
GROTZKE, HEINZ 
Bio-Dynamic Market Gardening 
Cultivated Herbs — Yesterday and Today 
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The Earthworm in General — 

The Compost Worm in Particular 
Electric Insect Traps 
Successful Bio-Dynamic Gardening 
The Tomato 


HECKEL, ALICE 
Beewes Bes Gee emennice OF NAtUTS . ww... noc ccc cece ee 
Book Reviews 
American Agriculture: Geography, Resources, 
Conservation 
by Edward Higbee 
Botany, An Introduction to Plant Science, 
by Wilfred W. Robbins, T. Elliot Weier 
and C. Ralph Stocking 
Encyclopedia of Organic Gardening 
by J. I. Rodale and Staff 
Grass Productivity 
by André Voisin 
Managing Southern Soils 
by H. B. Vanderford 
Water and the Cycle of Life 
oy deGeh A: Cocomater ............cccsess 51 


ER Ee a Ee ha 56 

Working with Nature for Pest Control .............. 53 
HECKEL, FRED 

The Annual B.-D. Conference 1957 


1959 


Book Reviews 
Atomic Energy in Agriculture 
by William E. Dick 
The Compost Manufacturers’ Manual 
by Dr. Ehrenfried E. Pfeiffer 
Corn Production in the South 
by Glenn C. Klingman 
Nuclear Energy in the South 
edited by Redding S. Sugg, Jr. ............. 46 
The Stuff We’re Made Of 
by Jorian Jenks 
New Jersey NFA Hears Scientists (Feb. Meeting 1960) 54 
Professionals Debate Pesticide Effects 





HECKEL, A. & F. 
The Influence of the Soil on the Health of Plants, 
Animals and Man (April 1960 Meeting of 
New Jersey NFA) 
HOFFMAN, C. H. 
Biological Control of Noxious Insects and Weeds 
INGLES, ELIZABETH 
Te Oe Ok GD I gc occ ccc ccc cesses essésanes 


KEEP, C. RUSSELL, JR. 
Cooperative Marketing 
6th Annual Farmers’ Conference 
at Golden Acres Farm 
KNIGHT, GRANVILLE F., M.D., W. CODA MARTIN, M.D., 
RIGOBERTO IGLESIAS, M.D., AND WILLIAM E. SMITH, M.D. 
Possible Cancer Hazard Presented by Feeding 
Diethylstilbestrol to Cattle 
MARTIN, W. CopA, M.D. 
Insecticides Today and Tomorrow 
The Relationship of Nutrition and the 
Psychological Development of the Child 
When is a Plant a Food — and When a Poison? ....... 
PFEIFFER, EHRENFRIED E. 
The Art and Science of Composting 
Available, Water- Soluble or Storage: 
Ee le Ds sibs on eemedebeaahateame 
Biochemical Research Laboratory 
Annual Report 1957 through 1959 .............. 55 
The Biodynamic Treatment of Fruit Trees 
Berries and Shrubs, Part One 
Part Two 
Bio-dynamics, a Short, Practical Introduction 
Biological and Natural Control of Insect Pests 
Chromatograms of Grain and Flour 
Cerne Color BUPBERMIOME) 6..c.c% cccncacdancdsvcccse 
Do We Really Know What We are Doing? 
DDT Spray Programs — 
Their Value and Dangers 
How Long Do Seeds KeepT ..........00080tuhbibsedues 
The Ideal Soil 
Mulching — Right or Wrong? ...........cccceceee0. 51 
New Developments in Composting 
The Nutrient Balance 
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Protein Changes During Germination 
and Earliest Leaf Growth 
A Qualitative Chromatographic Method 
for the Determination of Biological Factors 
(with Color Supplement) 
Quality Production of Seed Protein 
Rudolf Steiner’s Impulse to Agriculture 
Soil Building Versus Nutrient Solution 
PHILBRICK, HELEN 
Book Review 
Herbal Manual for Farm and Stable 
by J. de Braircali-Levy 
Report of the 1956 Bio-Dynamic Farm Conference .... 
PIENING, LUDWIG 
Report on a Family Farm 
The Survival of Farming in These Troubled Times .... 56 
PORTER, JOSEPHINE 
Answers to a Kentucky Gardener’s Questions 
From Our Secretary 
RICHARDS, MARY T. AND MARJORIE SPOCK 
A Vegetable Garden from a Woodlot 


RIESE, ERIKA 


The Germinating Force of Seeds 


THE ROYAL BANK OF CANADA 
On Using Soil Wisely 
SIBER, HELEN COMSTOCK 
Book Review 
Let’s Eat Right to Keep Fit 
hie 5 i een kaw oenee 40 


SPEIDEN, EVELYN 
STUBER, WALTER AND C. RUSSELL KEEP, JR. 


The Marketing of Golden Acres Farm 
Bio-Dynamic Produce 


SWIFT, ERNEST 
Land Administrators Blend New Concepts with Old ... 56 


WINTER, ERNST F. 
The Greenhouse on the B. D. Homestead 
Intensifying a B. D. Homestead Production 
Letter from Moscow 
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BIO-DYNAMIC LITERATURE 


Until our two basic books on farming and gardening 
by Dr. E. E. Pfeiffer are revised and printed, our best 
sources of printed information are pamphlets and our 
quarterly, BIO-DYNAMICS, current and back issues. 


PAMPHLETS 


Bio-Dynamic Treatment of Fruit Trees, Berries and 
Shrubs by Dr. E. E. Pfeiffer 
Bio-Dynamic Sprays by Evelyn Speiden Gregg 
Companion Plants and Herbs by Mr. and Mrs. Gregg .. 
The Minister’s Vegetable Garden by the Philbricks .. 
Bio-Dynamics — an introduction 
BOOKS 
The Compost Manufacturers Manual by Dr. E. E. Pfeiffer 5.00 
The Earth’s Face and Human Destiny by Dr. E. E. Pfeiffer 3.00 


BIO-DYNAMICS QUARTERLY 


Year’s Subscription to BIO-DYNAMICS 

Membership in the Association 
(including subscription to Quarterly) 

Single copy (current or back issue) 

4 copies (current or back issues) 

Package of 15 back issues containing Nos. 11, 12, 13, 16, 
17, 18, 33, 44, 47, 51-56 

Index to BIO-DYNAMICS (1941-1955) 


BIO-DYNAMICS — THE FIRST 35 ISSUES 


Vol. 
Summer 1941 I No. 
Winter 1941 I 
Spring-Summer 1942 II 
Winter 1942-43 II 
Summer 1943 
Winter 1944-45 
Autumn 1945 IV 
Spring 1946 IV 
Autumn 1946 V 
Spring 1947 V 
Autumn 1947 VI 
Winter 1947-48 


Sold Out 
Sold Out 
Sold Out 
Sold Out 
Sold Out 
Sold Out 
Sold Out 
Available 
Sold Out 
Available 
Available 
Available 
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Spring 1948 VI 
Summer 1948 VI 
5 Autumn-Winter 1948 VII 
Spring 1949 Vil 
Summer 1949 VII 
Autumn 1949 VII 
Winter 1949 (Vol. VIII) VII 
No. 1) 
Spring 1950 Vill 
Summer 1950 VIII 
2 Autumn 1950 VIII 
Winter 1950-51 IX 
Spring 1951 IX 
Summer 1951 IX 
Fall 1951 IX 
Winter-Spring 1952 X 
Summer 1952 X 
Fall 1952 X 
Winter-Spring 1953 XI 
Summer 1953 XI 
Fall-Winter 1953 XI 
Spring 1954 XII 
Summer 1954 XII 
Fall 1954 XII 
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36 Winter-Spring 1955 through No. 44 Available 
45 Winter 1958 Sold Out 
All of the more recent issues Available 


SEND ORDERS FOR LITERATURE AND SUBSCRIPTIONS TO 
BIO-DYNAMIC FARMING AND GARDENING ASSOCIATION, INC. 
R. D. 1, DOVER PLAINS, NEW YORK 
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